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(54) Optical fiber multi-ribbon and method for malcing the same 



(57) An optical fiber multhribt>on and method for 
making the same is disclosed. The optical fiber multi- 
ribbon comprises N, where N is an integer greater than 
one, optical fiber ribbon members arranged in a com- 
mon plane. Each of the N optical fiber ribbon members 
further comprise a plurality o1 optical fibers arranged in 
a planar array and an ultraviolet light curable primary 
matrix ribbon izing layer enveloping the plurality of opti- 
cal fibers. The materal forming the primary matrix rib- 
bon izing layer of at least one of the N optical fiber ribbon 
members has a surface cure of at least about 80 per- 
cent. An uttravtoiet light curable secondary matrix rib- 



bonizing layer envelopes the primary matrix ribbonlzing 
layers of the N optical fiber ribbon members. The sec- 
ondary matrix ribbonlzing layer material has a percent 
elongation to break greater than about 20 percent. The 
combination of the 80 percent surface cure of the pri- 
mary matrix ribbonlzing layers and the percent elonga- 
tion to break greater than 20 percent of the secondary 
matrix ribbonlzing layer provide an optical fiber multi- 
ribbon that has good handteability in terms of peeling of 
the secondary matrix ribbonlzing layer from the primary 
matrix ribbonlzing layer and good separation between 
the N optical fiber ribbons. 
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Doocription 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] The present Invention generally relates to optical fiber telecommunication cables. More partlculariy, the 
present invention relates to optical flber multi-ribbon transmission Blsments for optical fiber telecommunications cables 
In which at least two independent optical fiber ribbons are adjacenily disposed in a common plane and surrounded by 
to a oomnnon exterior sheath. 

Description of the Prior Art 

[0002] Optical fiber cables are now widely used in the telecommunications field to transmit information. Optical fiber 
IS cables are frequently relying on optical fiber ribbons or multi-ribbons to achieve optimum packing density in high fiber 
count cables. Ribbonized fibers are chosen because they provide an organized structure which increases packing 
efficiency and permits rapid splicing and connector izat ion. 

[0003] As the frequency of ribbonized fiber use has increased, the handleabiiity of such ribbons has become very 
important. According to Lochovic el aL, An Oven/iewot Key Ribbon liandleabiirtv Attributes, iniematlonal Wire & Cable 

20 Synnposium Proceedings 1997, page 260, "handleabiiity" is defined as the handling stages that a ribbon undergoes 
during Installation and potemial subsequent fiber access of a cable; beginning with the separation of a ribbon from the 
cable and concluding with the final fixation in the fiber optic system. According to this article, soma of the attributes of 
handleabiiity include: thermal strip; peelabiiity; separability; f urcatabillty; and robustness. The authors of the aloremen- 
lioned article have found that manipulation of only the adhesion at the matrix and fiber interface to optimize peelabiiity 

2S can degrade other handleabiiity characteristics such as separability and robustness. 

[0004] The optical fiber mutti-ribbon of the present invention addresses the problems ot peelabiiity, spirtabllity (also 
referred to as separability) and robustness which has been lacking in prior art optical fiber ribbons and multi-ribbons. 

SUMMARY OF THE INVENTION 

30 

[0005] It is an object of the present Invention to provide an optical fiber multi-ribbon which has good handleabiiity 
characteristics. 

[0008] It Is a further object of the present Invention to provide an optical fiber multi-ribbon which has good peelabiiity 
and separability. 

3S [0007] This object is accomplished, at least in part, by providing an optical fiber multi-ribbon comprising N, where N 
is an integer greater than one, optical fiber ribbon members arranged in a conrvnon plane. Each of the N optical fiber 
ribbon members further comprises a plurality of optical fibers arranged in a planar array ar^ an ultraviolet light curable 
prinnary matrix ribbonlzing layer enveloping the plurality of optical fibers. The primary matrix ribbonizing layer of at least 
one of the N optical fiber ribbon menibers has a surface cure of at least about 80 percent. An ultraviolet light curable 

<o secondary matrix ribbonizing layer envelops the primary nr^trix ribbonizing layers of the N optical fiber ribbon members. 
The secondary matrix ribbonizing layer material has a percent elongation to break greater than about 20 percent. 
[0008] Other objects and advantages of the present invention will become apparent to those skilled In the art from 
the following detailed description read in conjunctksn with the attached drawings and claims appended hereto. 

45 BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The drawings, not drawn to scale, include: 

FIG. 1a, which is a simple schematic diagram illustrating one embodiment of an optical fiber multi-ribbon according 
so to the present invention; 

FIG. lb, which is a partial schematic diagram illustrating adjacent end fibers enveloped by primary matrix ribbon- 
izing layer; 

FIG. 1c, which a simple schematic diagram illustrating another embodiment of an optical fiber multi-ribbon accord- 
ing to the present invention; 

55 FIG. 1d, which is a partial schematic diagram Illustrating adjacent end fibers enveloped by primary matrix ribbon- 
izing layer; 

FIG . 2, which Is a simple schematic illustratton of the method for forming an optteal fiber multi-ribbon of the present 
invention. 
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DETAILED DESCRIPTION OF THE INVElvJTIQN 

[0010] As describad hereinafter, the present invention ie an optical fiber multi-ribbon and method for making the 
same. A typical optical fiber multi-ribbon 10 embodiment is depicted in FIG. 1a. The multi-ribbon 10 comprises a plurality 
s of optical fibers, such as 12, arranged in a common plane. Each of the fibers are coated with a prinnary coating com- 
prising an Inner layer 14 and outer layer 16. The primary coating Is over coated with a color ink layer 18. Pigments 
may be provided In the outer layer 1 6 and the cobr Ink layer 18 may be omitted, If desired. The fibers together with 
their coating layers are approximately 250 micro meters in diameter. 

[0011] In the eight fiber count embodiment Illustrated In FIG. la, primary matrix ribbonizing layers 20a and 20b are 
10 coated over the fibers so as to envelop them to create first and second optical fiber ribbon members. Primary matrix 
ribbonizing layer 20a envelops four adjacent fibers to form the first optical fiber ribbon member and primary matrix 
ribbonizing layer 20b envelops the rennaining four adjacent fibers to form the second optical fiber ribbon member which 
is adjacent to the first optical fiber ribbon member. 

[0012] In the embodiment illustrated In FIG la, the optical fibers envetoped by the primary matrtx ribbonizing layer 
IS 20a are spaced from each other so that their respectiva outermost layers are intentionally placed at a nominal distance 
S from each other which is typically 1 to 16 micro meters. However, under actual manufacturing condltrans, the actual 
distance S between the outermost layers tends to vary somewhat Accordingly, the actual distances between the out- 
ermost layers of adjacent fibers within the first optical fiber ribbon member are indicated asS^i S(, 2) and 9(, 3^ and 
the actual distances between the outermost layers of adjacent fibers within the second optical fiber ribbon memlier are 
20 indicated as S^2,1)< ^(2,2) ^(2,3)- F^aferring to the embodiment illustrated in FIGS, la and lb, the primary nnatrix 
ribbonizing layers 20q, 20b are made such that their adjacent ends (hinge sectbns) have sufflclenl thickness to ensure 
that the outer most layers 28a, 28b of the adjacent end fibers of each ribbon member are spaced apart by a distance 
D, wherein D Is greater than S^, S^v is the average distance between the outer most layers of the fibers In adjacent 
ribbon members. For the embodiment illustrated in FIG. 1a, can be defined by the folkswing expressbn: 

25 

S - ^CI.D ^^(1 ,2)^ ^(1 ,3)^^(2.1) ^ ^(2,2) + ^(2,3) ... 

30 This embodiment is easier to manufacture but is limited to certain splicing technkjues. In the embodiment Illustrated 
in FIG. 1c, the optical fibers enveloped by the first and second primary matrix ribbonizing layers 20a and 20b are 
spaced from each other so that their respective outermost layers are also at a nominal distance S from each other and 
under actual manufacturing conditions, the distance will vary somewhat. Referring to FIG. Id, the primary matrix rib- 
bonizing layers 20a, 20b are made such that their adjacent ends (hinge sactk3n&} have a thickness to ensure that the 

^ outermost layers 28a, 28b of the adjacent end fibers of each ribbon member are spaced apart by a distance D, wherein 
D is about equal to S^y. In this embodiment, it is intended that ail fibers of the ribbon have substantially equal spacing 
between them regardless of the ribbon member in which such fibers betong. This ribbon Is more difficult to n^ufadure 
but provides a ribbon which is easier to splice all fibers than the embodiment illustrated in FIGS 1a and 1b. 
[0013] Regardless of the embodiment of the primary matrix ribbonizing layers illustrated in FIGS. 1a-1d. a secondary 

^ matrix ribbonizing layer 24 is coated over the primary matrix ribbon Izing layers 20a, 20b so as to envelop the first and 
second optical Tiber ribbon members in a common plane. Both the primary and secondary matrix ribbonizing layers 
are formed from an ultraviolet light (UV) curable material, such as UV acrylates. which arc well known In the art. 
[0014] Referring to FIG. 2, the optical fiber multi-ribbon 10 is made by providing a plurality of coated optical fibers 
(12, 14, 16, 18) from a pay-off statton 30 and arranging the plurality in planar arrays. The planar arrays erf optical fibers 

45 are passed through a ribbon die 32 wherein a UV curable primary matrix ribbon izing layer material is coated there over 
to form uncured anvebping layers 19a, 19b over the planar arrays of fibers. The planar arrays, having the uncured 
enveloping layers 19a, 19b are passed through one or more UV curing light sources 34 which cause the UV curable 
matrix material to cure into cured primary matrix ribbonizing layers 20a, 20b so forming the first and second optical 
fiber ribbon members whk:h are adjacent and lie in the same plane. The first and second optk;aI fiber ribbon members 

so are passed through a ribbon die 36 wherein a UV curable secondary matrix layer material is coated over the primary 
matrix ribbonizing layers 20a,20b to form uncured enveloping layer 22 over the primary matrix layers 20a, 20b. The 
secondary matrix material layer 22 Is cured by passing it through one or more UV curing light sources 38 which cause 
the UV curable matrix matGrlaliocure into the secondary matrix ribbonizing layer 24 so forming the multi-ribbon optical 
fiber 10. 

55 [001 5] The material properties, such as percent elongation to break and degree of curing for ribbons having different 
combinattons of UV curable materials for the primary and secondary matrices ribbonizing layers was evaluated. Ac- 
cording to the present invention, an optical fiber multi-ribbon 10 whk:h provktes good peelability of the secondary matrix 
ribbonizing layer 24 from the two primary matrix ribbonizing layers 20a, 20b and good sptitability between the first and 
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88cond ribbon members can be obtained when two conditions are satisfied. First, the primary matrix ribbonizing layer 
UV material needs to be cured, using ordinary curing methods, so as to have a minimum degree of surface curing of 
about 80 percent, and preferably about 90 percent, prior 1o the coating of the uncured secondary matrix layer material 
22 there over The degree of surface curing may be determined by the Fourier Transform Infrared Spectroscopy (FTI R) 

s method generally described In Frantz at al., "Evaluation of Techniques for Determining the Extent of Cure ol Optical 
Fiber Coatings", International Wire & Cable Symposium Proceedings, pages 134-139 (1991). 
[0016] The degree of surface curing of a UV-curable acrylate materia) can be detemnined by Its degree of acrylate 
unsaturation. The magnitude oi the acrylate absorption peak (or area) at 810 cnrr^ indicates the degree of saturation. 
FTIR with attenuated total reflectance (ATR) (or microscope) technique Is used. The peak selected to monitor the cure 

10 reaction Is the C-H deformation vibration on the acrylic double bond at 810 cm"''. The peak at 830 cm'^ is not affected 
by the curing reaction and therefore can be chosen as an internal standard. To calculate the degree ol cure, the sample 
has to be compared with the prepolymer (liquid or uncured resin) and fully cured references. The percent of surface 
cure is represented by the following equation: 



where Rps is the peak ratio of the sample tested, Rpc is the peak ratio of the fully cured resin, Rpl is the peak ratio of 
uncured liquid resin, and peak ratio is the peak area at 810 cm-^ divided by the peak area at 830 cm'V 

20 The above described method can be extended to use peak height, instead of peak area, of the spectra to determine 
the percent surface cure. For most acrylate based materials, Che absorbance at 810 cmri should be used. If the material 
contains a silicone or other ingredient which absorbs strongly at or near 81 0 cmr'' , an alternative acrylate absorbance 
wavelength should be used, such as 1410 cm-i, 1510 cm-' or 1635 cwr^. The method can also be extended to other 
UV curable materials such as cationic base, which may use the above method or others, such as described in the 

25 above referenced International Wire & Cable Symposium Proceedings, pages 1 34-1 39. 

[0017] It is believed that when the degree of surface curing of the material forming the primary matrix ribbonizing 
layer Is at least about 80 percent, and preferably above 90 percent, prior to the coating of the secondary matrix material 
there over to form the secondary matrix ribbonizing layer, there is very low chemical bonding potential between the 
primary layer matrix material and the secondary layer matrix material which partly contrbutes to the good peelabillty 

30 In contrast, a low level of curing of the primary matrix material allows too many residual functional groups to react with 
the secondary layer matrix material during Its UV curing step and therefore, significant chemical bonding occurs. 
[001 q As the second condition, the cured secondary matrix ribbonizing layer material 24 should have a cured tensile 
elongation to break of at ieast about 20 percent, and preferabfy at least about 50 percent. Percent elongation to break 
can be measured using the testing procedures described in ASTM D838-89. 

^ [001 9] Among the connbinatnns ol materials tested, it was found that the UV curable acrylate material provkJed by 
DSM Desotech under its product nomenclature DSM 9-31 was suitable as the nnaterial forthe primary matrix ribbonizing 
layer when it was cured so as to have a degree ol surface curing of at least about 80 percent prk>r to the coating of 
the material forming the secondary matrix layer there over. Any UV curable aery late noateria I should work as the primary 
layer provided that a degree of surface curing of at least about 80 percent, and preferably above 90 percent, Is achieved 

40 prior to the coating of the secondary layer matrix material there over. It was found that the UV curable acrylate material 
provided by Borden Chemicals under its product nomenclature 9MKU71645 was suitable for the secondary matrix 
ribbonizing layer when cured so as to have a percent elongatkxi to break of at least about 20 percent and preferably 
above 50 percent. Also, any UV curable acrylate will work suitably as the secondary matrix ribbonizing layer provided 
that it can achieve a percent etongatton to break of at least 20 percent once It Is cured. Experience has shown, however, 
that the peelability results significantly improve if the percent ebngalion to break of the material is at least about 50 
percent. 

[0020] In an alternative embodiment, a typical release agent, may be applied to the cured primary matrix ribbonizing 
layers 20a, 20b prior to the coating of the uncured secondary matrix ribbonizing layer material 22 there over. Once the 
secondaiy matrix layer material is cured, the release agent remains in the interface between the primary matrix rib- 
so bonizing layers 20a, 20b and the secondary matrix ribbonizing layer 24. Only very small amounts, not more than 5 
percent, and preferably less than 1 percent, by weight of release agent need to be applied, if release agents are used 
at all. Those skilled in the art will realize that the amount of release agent used should be minimized to the amount 
necessary to obtain the desired release of the secondary matrix material from the primary matrix material. 
[0021] Materials that may be used as a release agent include any material which contributes to the release properties 
55 of the cured primary matrix ribbonizing layer from the secondary matrix ribbonizing layer. Release agents nnay comprise 
either nonreactlve, reactive components or a combination of both. Reactive release agents Include acrylated or meth- 
acrylatad silicones, acrylic-functional polyester- modified dimethyl siloxanes, vinyl-functional and mercapto-functional 
fluorocarbons. These reactive materials bind with the reactive components of the primary matrix material during curing. 
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Ncvtraactive release agents include silicone copolymers, paraffin, microcrystalline wax and non-reaclive fluorocarbons. 
[0022] In still yet another embodiment, the outer surface of the secondary matrix ribbonlzing tayer having the percent 
elongation to brGal< greater than about 20 percent may be provided with a pair of opposing notches 26a, 26b (shown 
in dotted lines) located between the two enveloped ribbon members. The opposing notches 26a, 26b assist with the 
separation orsplittingol the two enveloped ribbons from each other. Of course, those skilled in the art will now recognize 
that instead of opposing notches, only one notch may be provided in the matrix 24 to assist with separation, although 
preferably two opposing notches are used. The notches may be provided in the secondary matrix layer by forming 
appropriate fingers in the die which coats the uncured secondary matrix layer material 22 (FIG. 2) over the cured 
primary matrix rtobonizing layers 20a, 20b of the first and second optical fiber ribbon members. Alternatively any 
mechanical or optical cutting means, such as a knile or laser, may be used to provide notches in the cured secondary 
matrix ribbonlzing layer 24 after it is cured, if desired. 

[0023] It can be seen from the foregoing disclosure and series of examples that the present invention offers sub- 
stantial advantages. While a two ribbon member optical fiber multi-ribbon has been described and illustrated, those 
sidlied In the art will appreciate that more than two ribbon members may be empbyed without departing from the scope 
of the invention. Accordingly, the embodiments disclosed herein achieve the object of the invention; however, it should 
be appreciated by those sicilled in the art that departures can be made from the following claims without parting from 
the spirit and scope of the invention. 



Claima 

1. An optical fiber multi-ribl3on, the multi-ribbon comprising: 

a first optk^al fiber riblxm member further comprising: 

a first plurality of optical fibers arranged in a planar an'ay each of the optical fibers having an outermost 
coaling layer; 

an uitravKitet light curable primary matrix ribbonlzing layer enveloping the first plurality of optical fibers, 
wherein the material forming the primary matrix ribbonlzing layer has a surface cure of at least about BO 
percent; 

a second optical fiber ribbon member arranged adjacent to and in the same plane as the first optical fiber 
ribbon member, the second optk:al fiber ribbon member further comprising: 

a second plurality of optical fibers arranged in a planar array each of the optical fibers having an outermost 
coating layer; 

an ultraviolet light curable primary matrix ribbonzing layer enveloping the second plurality of optical fibers, 
wherein the nnateriai fomrting the primary matrix ribbonzing layer has a surface cure of at least about 80 
percent; 

an ultraviolet light curable secondary matrix ribbonlzing layer enveloping the primary nnatrix ribbonlzing layers 
of the firsi and second optical fiber ribbon members, the secondary matrix ribbonlzing layer having a percent 
elongation to brealc greater than about 20 percent. 

2. The optk^al fiber multi-ribbon of claim 1, wherein the secondary matrix ribbonizing layer material has a percent 
abngation to break greater than about 50 percent. 

3. The optical fiber multi-ribbon of claim 1 , wherein a release agent is provided between the primary matrix ribbonizing 
layers and the secondary nriatrix ribbonizing layer. 

4. The optical fiber multi-ribbon of claim 3, wherein the secondary matrix ribbonizing layer material has a percent 
etongatlon to break greater than about 50 percent. 

5. The optical fiber multi-ribbon of claim 1 , wherein a notch is provWed in the secondary matrix ribbonizing layer 
between the first and second optical fiber ribbon members. 

6. The optical fiber ribbon of claim 1 , wherein a pair of opposing notches are provided in the secondary matrix rib- 
bonizing layer between the first and second optical fiber ribbon members. 
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7. The optical fiber ribbon of claim 1, wherein the first plurality of optical fibers enveloped by the primary matrix 
ribbonizing layer are spaced from each other so that their respective outermost coating layers are at a nominal 
distance S from each other; 

wherein the second plurality of optical fibers enveloped by the primary matrix ribbonizing layer are spaced 
from each other such that their respective outermost coating layers are at a nominal distance S from each 
other; and 

wherein the primary matrix ribbonizing layers of the first and second optical fiber ribbon members are made 
such that the adjacent ends of the respective matrix ribbonizing layers have sufficient thickness to ensure that 
the outermost layers of adjacent end fibers of each ribbon member are spaced apart by a distance D, wherein 
D is greater than Sgy, where S^^ is the average distance between the outerniKJSt layers of the optical fibers of 
both the first and second optical fiber ribbon members. 

8. The optical fiber ribbon of claim 1. wherein the first plurality of optical fibers enveloped by the primary matrix 
ribbonizing layer are spaced from each other so that their respective outermost coaUng layers are at a nominal 
distance S from each other; 

wherein the second plurality of optical fibers enveloped by the primary matrix ribbonizing layer are spaced 
from each other such that their respective outemrK>8t coating layers are at a nominal distance S from each 
other; and 

wherein the primary matrix ribbonizing layers of the first and second optical fiber ribbon members are made 
such that the adjacent ends of the respective matrix ribbonizing layers have sufficient thickness to ensure that 
tfie outermost layers of adjacent end fibers of each ribbon member are spaced apart by a distance D, wherein 
D is about the same as S^y. where S^y is the average distance between the outermost layers of the optical 
fibers of both the first and second optical fiber ribbon members. 

9. A method for making an optical fiber multi-ribbon, the method comprising the steps of: 

providing a first plurality of optical fibers; 
arranging the first plurality In a planar array; 

providing an ultraviolet light curable primary matrix ribbonizing layer material over the ariiay of first plurality of 
optical fibers so as to envelop them; 

curing the primary matrix ribbonizing layer material to a surface cure of at least about 80 percent to form a 
first optical fiber ribbon member; 
providing a second plurality of optical fibers; 
arranging the second plurality in a pianar array; 

providing an ultravk)!et light curable primary matrix ribbonizing layer material over the array of secord plurality 
of optical fibers so as to envelop them; 

curing the primary matrix ribbonizing layer material to a surface cure of at least about 80 percent to form a 
second optical fiber ribbon member; 

arranging the first and second optical fiber ribbon members so as to be adjacent to each other and so that 
they lie In a common plane; 

providing an ultraviolet light curable secondary matrix ribbonizing layer material over the cured primary matrix 
ribbonizing layer nnateriais of first and second optical fiber ribbon members so as to envelop them; and 
curing the secondary matrix ribbonizing layer material so that the resulting cured secondary matrix ribbonizing 
layer nnaterial has a percent elongation to break greater than about 20 percent. 

10. The method of claim 9, wherein the step of curing the secondary matrix ribbonizing layer material is can-iad out 
so that the cured secondary matrix ribbonizing layer ntaterial has a percent elongation to break greater than about 
50 percent. 

11 . The method of claim 9, wherein a release agent coating is provided over the cured prinnary matrix ribbonizing layer 
material of at least one of the optical fiber ribbon members prior to providing the secondary matrix ribbonizing layer 
material there over. 

12. The method of claim 9, wherein a release agent coating is provkJed over the cured primary matrix ribbonizing layer 
material of the first and second optical fiber ribbon members prior to providing the secondary matrix ribbonizing 
layer material there over. 
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13. The method o1 claim 9, wherein a notch is provided in the secondary matrix ribbonizing layer material between the 
first and second optical fiber ribbon members. 

14. The method of claim 13, wherein the notch is tormed in the uncured secondary matrix layer during the step of 
5 providing the secondary matrix ribbonizing layer material over the primary matrix ribbonizing layer material. 

15. The method of claim 1 3. wherein the notch Is formed In the cured secondary matrix ribbonizing layer material. 

16. The method of claim 9, wherein a pair of opposing notches are provided In the secondary matrix ribbonizing layer 
^0 material between the first and second optical fiber ribbon members. 

17. The method of claim 16, wherein the opposing notches are fomned in the uncured seconcbry matrix riblDonizing 
layer material during the step of providing the secondary matrix ribbonizing layer nnaterial over the primary matrix 
ribbonizing layer material. 

IS 

ia The method of claim 1 6. wherein the opposing notches are formed In the cured secondary matrix ribbonizing layer 
material. 

19. An optical fiber multi-ribbon made according to the method of claim 9. 

20 

20. An optical fiber multi-ribbon, the multi-ribbon comprising: 

N, where N Is an integer greater than one, optical fiber ribbon members arranged in a common plane, each 
of the N optical fiber ribbon members further comprising: 

25 

a plurality of optical fibers arranged in a planar array; 

an ultraviolet light curable primary matrix ribbonizing layer enveloping the plurality of optical fibers, 

wherein the material forming the primary matrix ribbonizing layer material of at least one of the N opiical fiber 
30 ribbon members has a surface cure of at least about 80 percent; 

an ultraviolet light curable secondary matrix ribbonizing layer enveloping the primary matrix ribbonizing layers 
of the N optical fiber ribbon members, the secondary matrix layer having a percent elongation to brealc greater 
than about 20 percent. 

35 21. The optical fiber multi-ribbon of claim 20, wherein the secondary matrix ribbonizing layer material has a percent 
elongation to breaic greater than about 50 percent. 

22. The optical fiber multkribbon of claim 20, wherein a release agent is provided between the primary matrix ribbon- 
izing layer of at least one of the N optical fiber ribbon members and the secondary matrix ribbonizing layer 

40 

23. The optical fiber multi-ribbon of claim 20, wherein a release agent is provided between the primary matrix ribbon- 
izing layer of all N optical fiber ribbon members and the secondary matrix ribbonizing layer. 

24. The optical fiber multi-ribbon of claim 20, wherein the secondary matrix rbbonizing layer material has a percent 
^ elongation to break greater than about 50 percent. 

25. The optical fiber multi-ribbon of claim 20, wherein at least one notch is provided in the secondary matrix ribbonizing 
layer between two ad^cent opttcal fiber ribbon members. 

so 26. The optical fiber multi-ribbon of claim 20, wherein at least one pair of opposing notches are provided in the sec- 
orKJary matrix ribbonizing layer between two adjacent opiical fiber ribbon membars. 

27. The optical fiber ribbon of claim 20, wherein the plurality of optical fibers enveloped by the N matrix ribbonizing 
layers are spaced from each other so that their respective outermost coating layers are at a nominal distance S 
5$ from each other; and 

wherein the primary matrix ribbonizing layers of the N optical fiber ribbon numbers are made such that the 
adjacent ends of the respective matrix ribbonizing layers have sufficient thickness to ensure that the outermost 
layers of adjacent end fibers of each ribbon member are spaced apart by a distance 0, wherein D is greater than 
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S^, where is the average distance between the outermost layers of the optical fibers of the N optical fiber 
ribbon members. 

28. The optical fiber ribbon of claim 20, wherein the plurality of optical fibers enveloped by the N primary matrix rib- 
bon izing layers are spaced from each other so thai their respective outemnost coating layers are at a nominal 
distance S from each other; and 

wherein the primary matrix ribbonlzing layers of the N optical fiber ribbon members are made such that the 
adjacent ends of the respective matrix ribbonlzing layers have sufficient thickness to ensure that the outermost 
layers of adjacem end fibers of each ribbon member are spaced apart by a distance D, wherein D is about the 
same as S^^. where Is the average distance between the outenTK3st layers of the optical fibers of the N optical 
fiber ribbon members. 
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